Why does one cell differ from another, a brain cell from a liver cell? Why do the cells of an animal become programmed and thereafter retain their individual identity? Under normal circumstances all somatic cells of a multicellular organism possess an identical genome and, consequently, an identical potential to synthesize every kind of molecule produced by the organism at every stage of its development. Yet normally less than 1 % of the genetic potential of the cell is expressed. The cells of the organism have become programmed selectively and they remain throughout life highly defined in identity. The normal cell of adult animals zealously protects the integrity of its phenotype and its alteration generally leads to cell death or, less often, to cancer. The sorting out of form and function is denoted 'differentiation', which is generally pictured as turning on 
Transforming Epithelium
The remarkable mutability of fibroblasts which permits radical changes of phenotypic expression was found out in the dog (Huggins, 1930 (Huggins, 1930) , gallbladder (Huggins and Sammet, 1933) , and seminal vesicle (Huggins, 1969) . Epithelial osteogenesis can be evoked with regularity in dog and guinea pig (Huggins, 1969) but rather infrequently in the rat. Bone does not occur in the normal urinary bladder despite the fact that its submucosal fibroblasts lie in close proximity to the potentially powerful transforming epithelium. These fibroblasts are incompetent to respond by changing their phenotype.
Transformation of Fibroblasts by Collagens
Urist (1965) discovered that decalcified lyophilized matrix of bone or tooth can act as an 'inductive substrate' since it evokes differentiation of fibroblasts into cartilage and, later, bone and bone marrow. Urist, Dowell, Hay, and Strates (1968) implanted segments of the acid-insoluble residue of bone or tooth into surgically prepared pockets in the muscle of rabbits and found that bone formed by endochondral ossification in 24 to 26 days. Chondrogenesis occurs in cell culture (Urist and Nogami, 1970) as well as in vivo.
The experimental method for transformation of fibroblasts by matrices of bone or tooth was simplified by the use of acid-insoluble demineralized powders of bone or tooth. The preparation of the dry transforming collagens was complete in six hours and they retained full potency at room temperature for as long as two years. The method of bioassay was simplified by implanting the dry powders of transforming collagens subcutaneously in rats.
Convenient quantitative assays of transformation are enzymic (Huggins and Urist, 1970) and radiochemical (Reddi and Huggins, 1972) .
There are many powders in this world. (Huggins, Grand, and Brillantes, 1961) or intravenous injection (pulse-dose) of 7,12-dimethylbenz(a)anthracene (7,12-DMBA) evoked mammary cancer in every rat whereas leukaemia arose rarely. By rearrangement of the experimental conditions leukaemia was induced in high yield but with low incidence of mammary cancer.
The leukaemogenic action of polycyclic aromatic hydrocarbons was discovered by Morton and Mider (1938) by repeatedly painting the skin of mice with 3-methylcholanthrene. The incidence of leukaemia approached 100% with a mean latent period of detection of 86 days; in the predominant type of leukaemia, thymus, spleen, and lymph nodes were enlarged.
In the experiments of Huggins and Sugiyama (1966), groups of rats were injected intravenously with four pulse doses of a lipid emulsion of 7,12-DMBA at biweekly intervals beginning at age 27 days; every rat developed leukaemia. Most of the leukaemias were erythroblastic in character associated with massive leukaemic involvement of liver, spleen (Bird and Huggins, 1971) , and bone marrow (Bird, 1972) Regression followed hypophysectomy in 31 % of rats with erythroblastic leukaemia (Huggins and Oka, 1972) induced by a set of pulse-doses of 7,8, 1 2-trimethylbenz(a)anthracene (7, 8, .
A large proportion of rats with experimentally induced erythroblastic leukaemia had a consistent abnormality consisting of trisomy of the longest telocentric chromosome (Sugiyama, Kurita, and Nishizuka, 1967) . The leukaemia cells with the nonrandom trisomy were erythroblasts. Rees, Majumdar, and Shuck (1970) found that 24 hours after a single pulse-dose of 7,12-DMBA or 7,8,12-TMBA about half of the metaphase cells in bone marrow had chromosomes with breaks or gaps. These aberrations were not random; certain pairs of chromosomes were involved to an extent greater than expected on the basis of their size and number. Rees and his colleagues found distinctive karyotypic abnormalities involving the C-1 chromosome in half of the leukaemic rats whereas abnormalities of this kind were not observed in the bone marrow of nonleukaemic control rats which had been injected with 7,12-DMBA.
It will be recalled that Nowell and Hungerford (1960) 2 Responding fibroblasts change to chondroblasts after contact with matrix of bone or tooth.
3 Stem cells of the reticuloendothelial system change to erythroblastic leukaemia after exposure to highly active polycyclic aromatic hydrocarbons.
